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silica (cf. R. A. F. Penrose, Jr., 'Iron Deposits of Arkansas,' Ann. 
Rept. Ark. Geol. Surv., I892, Vol. I.) 

"The mine examination shows that shale beds have exercised strong 
precipitative influence on the ore-bearing solutions, as recognized by the 
local geologists. Usually shale streaks in limestone are bordered by a 
band of sulphides (galena and iron sulphide), perhaps, more frequently, 
chiefly on the lower side; frequently on both sides; and sometimes chiefly 
on the upper side. In a more advanced stage, the sulphides penetrate 
the shale, and replace it. At the base of the Bonne Terre dolomite, 
shaly layers become more frequent, and in the upper •5-2o feet above 
the base (and the top of the La Motte sandstone) there is much green- 
sand associated with the shales. The glauconitic sandstones, however, 
seem to have exerted no special precipitative influence. This horizon 
(the lower part of the Bonne Terre) is also the principal ore-horizon of 
the mines. 

"T.he formula for the locus of an ore body seems to have been: the 
conjunction of fracture zones, forming circulation channels, with shale 
beds inducing precipitation. 

"The ores consist of mainly pure galena. There is a little calcite, 
practically no zinc, and a very small amount of iron sulphide (reported 
both pyrite and marcasite) .... 

"The conclusion reached is that the ore was derived from some 

source foreign to the observed formations; that the time of ore-deposi- 
tion was definite and brief, that the conditions were unusual, and the 
mineralizing solutions different from ordinary ground waters. The only 
hypothesis which harmonizes with the facts is that postulating the access, 
for a 'brief period, of hot highly metalliferous solutions, following and 
associated with the beginning of dynamic disturbance. What was the 
cause of this disturbance ?" 

J. E. SPU•. 
PHILADELPHIA, PA., 

May •3, I915. 

PRE-C.dMBRLdN GOLDFIELDS. 

AT A MEETING of the Royal Society of Canada held in Ottawa 
on May 25, 26 and 27, Mr. J. B. Tyrrell, of Toronto, read a 
paper entitled "Pre-Cambrian goldfields of Central Canada" of 
which the following is an abstract. 

In this paper gold is regarded solely as a geological unit. Its 
occurrence in quartz veins, or in rock adjoining those veins, and 
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the minerals with which it is associated are recorded, but the 
immediate commercial importance of particular deposits, and the 
question of abundance of gold in the vein or rock, whether it 
may contain I dwt. or I oz. or •oo oz. to the ton is not here 
considered. 

The Classification adopted is very similar to that used by A. 
P. Coleman and W. H. Collins, but W. G. Miller is followed in 
using the term Temiskamian for the upper sedimentary member 
of the Pre-H.uronian, and Lawson's term Algoman is used for 
the igneous rocks which intruded this sedimentary series before 
the Huronian. The classification is as follows: 

I'IURONIAN'. Conglomerate, quartzite, etc. 
ß Great Unconformity. 

ALGOM^N. Granite, lamprophyre, albite-diorite, etc. 
Intrusive unconformity. 

TEM•S•:^•X^N. Conglomerate, quartzite, graywacke, etc. 
Unconformity. 

L^trPm•T•^•. Granite, porphyry, etc. 
Intrusive unconformity. 

KEEW^TI• and GR•V•L•w. 

Basic igneous rocks and Limestones and other sediments. 
COUCI-IICHIIq'G. 

The gold-bearing veins are divided into two groups, according 
as the metal in them is associated with arsenopyrite or pyrite. 
Then the various occurrences of gold on the Canadian shield are 
described, beginning at Beaver Lake, in the Province of Sas- 
katchewan, in the west, and proceeding eastward to Hastings 
County in Ontario and Hurricana in Quebec. 

The veins occur in rocks of Keewatin, LaurentJan ?, and Temis- 
kamian age, but they do not extend up into the overlying Hu- 
ronian. Wherever the Temiskamian rocks are present and where 
the veins occur in them, they are newer than them, and the con- 
clusion is drawn that probably all the gold bearing veins are 
Post-Temiskamian or Algoman, and Pre-Huronian in age. 

If this conclusion is correct the Algoman Period would repre- 
sent a distinct Chrysogenetic Epoch in the Pre-Cambrian of the 
Canadian Shield. 
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The following conclusions are presented as the results of the 
investigations. 

x. The veins are Pre-Huronian in age, no gold-bearing veins 
having been recorded in rocks of HuronJan age in Central Canada. 

2. They frequently occur in both basic and acidic rocks of 
Keewatin age. 

3- Wherever the later Temiskamian rocks are present in asso- 
ciation with the Keewatin rocks the gold-bearing veins are clearly 
determinable as being younger than the Temiskamian series. 

4. They are constantly associated with albite-porphyries. 
5. These porphyries, etc., may reasonably be regarded as apo- 

physes from batholitic granitic intrusions of LaurentJan and 
Algoman age. 

6. The gold quartz veins have not been found, and do not 
seem to occur in the body of the batholiths of granite or gneiss, 
whether these are of Laurentian or Algoman age, as evidenced 
by their absence in the vast areas of hundreds of thousands of 
square miles in Northern Canada, where those granites alone are 
well exposed. 

7. In the Algoman Period, in which most, if not all, of the 
gold-bearing veins in the Pre-Cambrian rocks of Central Canada 
would appear to have been formed, we have a Chrysogenetic 
Epoch, during which gold rose from the deeper parts of the 
earth, and was deposited in such fissures as occurred in the rocks 
at the time, no matter through what agencies those fissures were 
produced. 

8. The existence of a single Epoch in the Pre-Cambrian char- 
acterized by the formation and presence of veins carrying such a 
distinctive and much sought for mineral as gold, should be of 
great service in assisting in the determination of the age of other 
formations in these old rocks, where so many other criteria which 
can be used in the determination of the age of later rocks are not 
available. 


